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0 Tinfie division multiplex switching system for interconnecting telephone circuits which operate in 
accordance with different signalling systems and call formats. 
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0 A time division multiplex switching system con- 
verts call formats and signalling protocols so that 
calls can be interchanged between circuits originat- 
ing In different networks thereby providing a gateway 
for telephone transmissions originating from sources 
(e.g., foreign countries) having differences in trans- 
mission (signal attenuation characteristics and com- 
panding laws) and signalling and numbering plans or 
protocols. This switching system is characterized by 
a processor which, is programmed to identify the 
circuits requiring interconnection and to process sig- 
nalling messages in accordance with the signalling 
systems and formats used in the circuits, while 
translating the signalling messages into common, 
protocol independent signaling messages which are 
used for establishing time division multiplex connec- 
tions in a time slot interchange which is connected 
to the circuits via PCM highways and for exchanging 
signalling information (e.g., as to seizure, detection 
and release) between the circuits; the signalling 
messages also containing information for conversion 
of PCM data messages which are switched in the 


time slot interchange thereby reconciling differences 
in transmission, such as the companding law used 
for PCM encoding and decoding and the attenuation 
(pad value) of the call data in the circuits. The 
circuits may, for example, be incoming and outgoing 
trunks. 
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The present invention relates to time division 
multiplex (TDM) switching systems for handling 
communications between circuits (port circuits 
which may be lines or trunks or service circuits for 
tones, ringing, etc.), and particularly to a TDM 
switching system which provides a gateway be- 
tween circuits which operate in accordance with 
different transmission and signalling formats and 
protocols. 

The invention is especially suitable for making 
tandem or transit connections between trunks 
which operate in accordance with different, dis- 
parate signalling systems and which may transmit 
calls with different transmission characteristics 
such as different PCM companding laws (jLL-255 
law or A-law) by performing companding law con- 
version and signalling conversion, including num- 
bering plan adaptation. It is a feature of this inven- 
tion to provide such signalling, numbering plan and 
transmission conversions within a time division 
switching system, thereby integrating the switching 
and conversion functions and preventing interfer- 
ence between such functions and telephone ex- 
change or switching functions. 

Different countries often use different signalling 
systems and formats. They also use disparate 
PCM encoding and decoding and insertion loss or 
padding in order to translate calls into PCM data 
messages representing the calls which are trans- 
mitted and received in different time slots so that 
interconnections can be made by time division 
multiplexing techniques. The signalling systems 
used in different countries may involve the use of 
different numbers of digits and different numbering 
plans as well as other signalling messages to re- 
present data or voice transmissions. 

Heretofore, special interfaces dedicated to 
trunks from telecommunications networks in foreign 
countries have been used to translate the signalling 
messages and the data messages (PCM message 
data) so that they become compatible with the 
signalling systems and formats which are used In 
the telephone network of the receiving country. 
Differences in signalling systems have been an 
obstacle, particularly in small nations, such as the 
Pacific Ocean Islands to receiving international 
telephone communications. 

It is the principal object of the present invention 
to provide an improved time division switching sys- 
tem for PCM communications which integrates the 
switching function with the conversion functions 
necessary to reconcile the differences in transmis- 
sion, signalling (including number plan), protocols 
and formats used in different telephone networks 
thereby providing, at an affordable cost, the facility 
for small telephone systems such as located on 
remote islands and in developing countries to be 
connected to receive international telecommunica- 


tions service. 

It is a more specific object of the present 
invention to provide an Improved time division 
switching system for PCM data messages which 

6 are to be connected to trunks, lines or other cir- 
cuits operating in accordance with different switch- 
ing protocols and to provide Interconnections there- 
between without deterioration or interference with 
communications between such networks due to the 

10 interposition of signalling conversions, companding 
law conversions and other conversions necessary 
to reconcile the differences between formats and 
protocols used In such different circuits. 

It is a still further object of the present Inven- 

75 tion, to provide an improved time division multiplex 
switching system in which circuits (ports, trunks, 
lines, etc.) may be interconnected without the need 
for different signalling messages and formats to 
route calls and to exchange signalling information 

20 between the circuits, such routing and signalling 
data (call treatment data) being translated into a 
universal, protocol independent language. 

Briefly described, a time division switching sys- 
tem embodying the Invention provides communica- 

25 tions between circuits which operate with signalling 
data signals formatted according to different signal- 
ling protocols and which are connected to PCM 
highways over which message data is transmitted. 
The system uses a time slot interchange con- 

30 nected to the highways which provides time di- 
vision multiplex connections for the message data. 
First control means responsive to signalling data 
signals from the circuits controls the circuits in 
accordance with the signalling protocol in which the 

35 signalling data is handled by these circuits. Second 
control means translates the signalling data into 
signalling messages in accordance with the pro- 
tocol common to the circuits for establishing the 
time division multiplex connections In the time slot 

40 interchange and for transmission of signalling mes- 
sages between the first control means for use in 
operating the circuits in accordance with their in- 
dividual, unique signalling protocols. In this way 
circuits in different telephone networks using dif- 

45 ferent numbers of digits (or other numbering 
plans), decadic (dial pulse) or multifrequency 
(DTMF) signalling protocols (R1, R1 modified, R2 
SS5, SS7, CEPT and other signalling protocols) 
may be interconnected through a common time 

50 slot interchange with signalling messages estab- 
lishing the interconnections in a common language, 
thereby in a simple and effective manner reconcil- 
ing differences in the signalling systems and for- 
mats and also providing for conversion of the PCM 

55 codes in accordance with the companding laws (u- 
255 law or A law) or Insertion loss (padding) used 
in the telephone networks, the circuits of which are 
interconnected. 


2 


3 


EP 0 530 443 A2 


4 


The foregoing and other objects, features and 
advantages of the invention as well as a presently 
preferred embodlnnent thereof will become nnore 
apparent from a reading of the following description 
in connection with the accompanying drawings in 
which: 

FIG. 1 is a simplified l)lock diagram of a time 
division multiplex switching system for PCM 
data messages which embodies the invention; 
FIG. 2 Is a functional block diagram illustrating 
the operation of the system shown in FIG. 1 ; 
FIG. 3 is a more detailed functional block dia- 
gram illustrating the system shown in FIGS. 1 
and 2; 

FIG. 4 is a more detailed block diagram of the 
time slot interchange shown in FIG. 1 ; 
FIG. 5A is a portion of a state transition table 
and FIGS. 5B-D constitute a flow diagram illus- 
trating the programing of the processor shown in 
FIGS. 1 and described in connection with FIGS. 
2 and 3. 

Referring to FIG. 1 there are shown circuits 
which are adapted to be connected through PCM 
highways via a time slot interchange (TSI) 10. 
These circuits are shown by way of illustration as 
an incoming trunk 12 and an outgoing trunk 14. 
The trunks may be of various types depending 
upon their source, for example T1. CEPT. etc. The 
trunk circuits 12 and 14 and the time slot inter- 
change 10 are connected via a processor bus to a 
computer 16 consisting of a processor (a micro- 
computer chip) and memory. The processor and 
memory constitute a state machine, various states 
of which are accessed in accordance with events 
taking place on the trunks, such as seizures, re- 
leases, etc. The system enables a call to come in 
on one type of trunk, and which has transmission 
characteristics (encoding into PCM In accordance 
with one kind of companding law) and signalling in 
accordance with a particular protocol, to be con- 
nected via the time slot interchange (TSI) to a trunk 
of another type so as to provide two way commu- 
nications therebetween. 

The time slot interchange 10 has pad (insertion 
loss or attenuation) control and companding law 
conversion so as to transmit the PCM message 
data in accordance with the pad arid companding 
law for the receiving or called trunk. Signalling is 
handled by translation of the signalling messages, 
including their numbering plans, into a common, 
protocol independent language (a universal lan- 
guage). This universal language sets up the con- 
nection in the TSI 10, and also sets up the pad and 
companding law converter in the TSI. Thus upon 
detection of a call and identification of the incoming 
trunk (or other circuit) and the outgoing trunk (or 
other trunk), which may be members of trunk (or 
circuit) groups, signalling messages are generated 


which set up the routing and the connection in the 
TSI. Upon release or the end of a call, a new 
universal message, based upon the events de- 
tected on the releasing trunk, is transmitted to the 

5 TSI and the associated trunk to complete the call 
and release the connection. 

The time slot interchange and the system used 
therein for establishing time division multiplex con- 
nections (allocating time slots) is, in a presently 

70 preferred embodiment of the invention similar to 
the TSI described in U.S. Patent No. 4,228.536 
issued October 14, 1980 to K. Gueldenpfennig and 
C.J. Breidenstein and assigned to Redeem Labora- 
tories, Inc. It includes address registers which re- 

75 ceive call routing data. This call routing data is 
derived from the signalling messages which are 
transmitted from the incoming trunk circuit. The 
signalling messages are translated by the proces- 
sor 16 into universal, protocol-independent mes- 

20 sages which address the TSI. These messages 
also include bits which control the pad and com- 
panding law conversion means in the TSI 10. The 
incoming trunk may operate in accordance with u- 
255 law or A-law, while the outgoing trunk operates 

25 in accordance with the same conversion law thus 
no conversion may be necessary (i.e., u-255 law to 
u-255 law which is data transparent or A law to A 
law which is also data transparent). However, the 
companding laws may be different and r-255 law 

30 companding used on the incoming trunk may need 
to be converted to A law companding for decoding 
of the PCM data messages on the outgoing trunk, 
or vice versa. The pad values and the companding 
law conversion as required and as signalled by the 

35 universal signalling messages are set up in the TSI 
10 in order to accomplish the pad and companding 
law conversion functions. 

The processor 16 operates to determine which 
circuit of the various types of circuits which are 

40 connected to the TSI 10 has dialed in or otherwise 
requested service. Processor 16 also determines 
the type of circuit demanding service, thereby 
identifying the signalling protocol, including num- 
bering plan used in the network containing that 

45 circuit type. The identification of the circuit also 
indicates the companding law and pad value which 
is being used in that circuit type. The processor 
invokes the states and calls up the routines neces- 
sary to operate the circuits involved in the re- 

50 quested connection in accordance with their unique 
protocols, while translating the signalling data into 
the universal, protocol independent language to 
provide signalling and messages carrying call set 
up data and other signalling data to the TSI and to 

55 the circuit to which the connections are to be made 
(the outgoing trunk in the case illustrated in FIG. 1). 

The circuit type may be Identified by its hard- 
ware location or port identification code (PID) as 
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discussed in the above-referenced Gueldenpfennig 
Breidenstein patent. This identification accesses in- 
formation as to the type of circuit by its screen 
class. Then the translator Is used to respond to 
dialed digits, thereby developing call treatment 
data in the form of the universal signalling mes- 
sages which go to the TSI and the outgoing trunk. 
At the outgoing trunk, the universal messages are 
again translated into the protocol In which that 
circuit type operates. Accordingly, the switching 
function and the conversions functions are inte- 
grated and do not interfere with each other, and the 
processing associated with a given type of circuit is 
not encumbered or complicated by its requiring 
knowledge of all of the various signalling protocols 
of the other circuits to which It may be connected. 
The processing for a given type of circuit need 
only be concerned with its specific protocol and the 
universal protocol by means of which it commu- 
nicates with other circuit types. 

The call treatment data defines how to handle 
the call. One treatment might be to route directly to 
a specific outgoing circuit. Another treatment may 
call up a process to wait for dialed digits (expected 
digits). Based on these digits, another signalling 
message in the universal language is generated 
and used to set up the TSI so as to Interconnect 
the outgoing circuit, which is dialed, to the incom- 
ing circuit, which has requested the connection 
thereto. The translation is obtained through the use 
of a data base (tables) in memory of the processor 
16 which are accessed as different events are 
detected. Different table data from the database is 
used for the protocol specific connections to op- 
erate the circuits (the incoming and outgoing 
trunks) in accordance with their unique protocols. 
Other tables are accessed to generate the call 
treatment data in the form of the universal signal- 
ling messages which go to the TSI and which are 
transmitted between the circuits (effectively) to 
evoke the unique protocol dependent operations 
therein. 

The processor, therefore, has first control 
means which are protocol specific and operate the 
circuits in accordance with their own protocols and 
second control means which effect the translations 
and generate the call treatment data in the univer- 
sal protocol independent language. Information in 
the call treatment data converts the numbering 
plans, thereby accommodating different digit prefix 
counts when outpulsing on the selected circuit. In 
other words, the signalling messages invoke unique 
port event processor (PEP) routines specific to the 
port (e.g. trunk type). The tables in the processor 
memory constitute a matrix for alt states in which 
the circuits can be placed in response to all events 
that can occur. The call treatment identifies the 
events so that circuits having different screen 


classes can be operated in accordance with a 
particular sequence using different subroutines, 
also stored in memory, to carry out the port pro- 
cesses for each different type of circuit, thereby 

5 implementing the unique protocol for that circuit. In 
effect, the incoming trunk is transparent to the 
outgoing trunk. Both trunks receive the same call 
treatment data in response to the events and set 
up the corresponding states through which the PEP 

10 is executed. 

In FIG. 2, a typical call set up in the system 
shown in FIG. 1 is Illustrated. The incoming and 
outgoing trunks are of different type, namely trunk 
type "A" and trunk type "B". Each trunk type 

75 operates in accordance with its own unique signal- 
ling protocol. An incoming seizure is detected. That 
seizure is processed by a state machine imple- 
mented in the processor 16 which is unique to 
trunk type A. Further trunk processing can be car- 

20 ried out by the state machine as it executes its 
different states. The state machines constitute the 
first control means referred to above. 

Another set of states executed by the proces- 
sor translates the signalling messages. This is 

25 shown as the protocol independent tandem trunk 
call set up state machine for the illustrated case 
where a tandem or transit connection is being 
made between the type A and the type B trunks. 
This call set up information is transmitted in the 

30 form of call treatment data to the TSI 10 and also 
to the outgoing trunk, specifically to its unique state 
machine where the messages processed and any 
further processes are also carried out by the state 
machine which is unique to trunk type B. There is, 

35 however, transmitted, between these unique state 
machines or processes, the signalling messages in 
accordance with the universal (intermediate) lan- 
guage which is common to alt trunk types. 

Referring to FIG. 3 there Is shown two sets of 

40 port circuits which are interconnected through the 
time slot interchange 10 via PCM send and receive 
highways. The port circuits 20 may be the incom- 
ing trunks and the port circuits 22 connected to the 
receive highway may be the outgoing trunks which 

45 are illustrated in FIG. 1. The signalling data 
(SIGDATA) includes port identification data and is 
applied to port identification (ID) detectors 24 and 
26 for the incoming port circuits 20 and the out- 
going port circuits 22 (respectively). The signalling 

50 data proceeds to the port specific processor 28 
where seizure and release events are detected and 
processed. A similar port specific processor 30 is 
associated with the outgoing port circuits 22, The 
port specific processors are in communication with 

55 translators 32 and 34. These translators carry out 
screen class detection based on the SIGDATA 
which includes codes identifying the port circuits 
requiring service or to which connections are 
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made. The translators generate the universal sig- 
nalling messages in the form of interprocessor 
messages (IPMS) which are received by the tran- 
slators and then operate their port specific proces- 
sors 28 and 30. The call treatment data also sets 
up the routing between the selected circuits of the 
port circuits 20 and 22. 

Referring to FIG. 4 there is shown the time slot 
interchange 10. It includes the apparatus which 
sets up the routing, namely the RAM which re- 
ceives the incoming PCM on the send highway and 
connects it to the receive highway so that the data 
message is read out in the time slot allocated to 
the outgoing port. This outgoing PCM, for example, 
8 bit bytes, is applied to a post-processor. This 
post-processor is in the form of memory in the TSI 
10 connected to the outgoing or receive highway 
on which the switching data appears. This memory 
42 contains a pad and companding law conversion 
took up table. The conversion depends upon the 8 
bits of the PCM and the signalling message. 

The signalling messages are applied to a pad 
and companding law conversion control 44. This is 
a register which stores the bits of the signalling 
message which control the selection of the pad and 
companding law conversion, for example any of the 
four or more conversion discussed above, namely 
A law to A law, u-255 law to u-255 law. u-255 law 
to A law and A law to u-255 law. There may be, In 
addition, eight pad values. The register in the con- 
trol 44 may also be the TSI address register and 
therefore is shown connected to the basic TSI 
function random access memory (RAM) in which 
the incoming PCM is placed. For four different 
possible companding law conversions, two bits are 
required in the signalling message. For eight pad 
values, three additional bits are required. These 
five bits and the eight bits of the PCM data address 
the table 42 and select one of 2^3 different PCM 
codes in accordance with the pad and companding 
law conversion which is dictated by the signalling 
message applied to the conversion control 44 and 
stored therein. 

The system uses serial to parallel conversion 
to translate the incoming PCM from serial to par- 
allel data. Another parallel to serial conversion is 
associated with the table memory 42. The code 
and pad conversion may take two clock periods of 
the PCM clock. Appropriate delays are used in the 
signal message transmission paths so as to main- 
tain the proper relationship between the PCM and 
its associated control signals. Accordingly, the TSI 
is capable of making the pad and companding law 
conversions required to reconcile the transmission 
characteristics of the port circuits which are inter- 
connected through the TSI. 

The operation of the system will become more 
apparent from FIGS. 5A-D. 


FIG. 5 A depicts a portion of a state transition 
diagram by means of which the first and second 
control means could be implemented. 

FIGS. 5B, C and D are flow diagrams depicting 

5 the processing of three typical transition subrou- 
tines shown in the state diagram, specifically SUBR 
"A", SUBR "B". and SUBR "C". 

Inputs to this processing consist of the "Port 
Events", some of which are given in FIG. 5A 

70 (column headers), and the current port state (row 
headers) which is read out of a processor memory 
area for the particular port being processed. The 
"Port Events" consist of two general types, al- 
though the processing for both types is the same. 

75 The difference between the two types is their ori- 
gin. One type of "Port Event" arises from external 
stimuli such as hardware seizure indications or 
other indications of the external status of the trunk 
circuit. The other type of "Port Event" is actually 

20 an "IPM" (Interprocess Message) resulting from 
the execution of a transition subroutine invoked by 
processing of this port or some other port in the 
system which has an association with this port. 
At the intersection of an event (column) with a 

25 state (row) in the state transition table stored in 
processor memory (FIG. 5A) is the address of the 
transition subroutine responsible for processing this 
particular event/state combination. The subroutine 
is then executed. Its execution typically results in a 

30 new state being stored in processor memory along 
with one or more output events. Again, some of 
these outputs are directed to trunk circuits or the 
TSI to cause certain hardware actions to be per- 
formed, and other outputs become inputs (IPMs) to 

35 the same or other ports such as a trunk associated 
in a call connection, as depicted in FIGS. 5B, C 
and D. 

Certain of the state transition table entries in 
FIG. 5 A and their associated state transition sub- 

40 routines (similar to those shown in FIGS. 5B, C and 
D) comprise the first control means which is con- 
nected with signalling protocols specific to the 
trunk type, while the others are of a more general 
nature and comprise the second control means, in 

45 which interactions use a common universal lan- 
guage independent of signalling protocol. 

By convention, the subroutines comprising the 
first control means will contain hardware specific 
processing and are invoked by the protocol spe- 

50 cific events in the table, while the subroutines com- 
prising the second control means communicate to 
their peers only through the use of a set of IPMs 
common to that set of subroutines, those IPMs not 
being used by the first control means. In this way 

55 the latter set of IPMs comprise a universal lan- 
guage, and the first control means is thereby re- 
lieved of the requirement to possess knowledge of 
the details of signalling protocols of all the various 
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trunk types to which a given trunk may be con- 
nected. Adding a new signalling protocol is thus 
greatly simplified; in that a state process is used 
for the protocol using the conventions of the first 
control means (specific to that protocol) and inter- 5 
facing to the peer processes of this and other trunk 
types using conventions of the second control 
means involving IPMs of the universal language. 

From the foregoing description it will be appar- 
ent that there has been provided an improved time io 
division multiplex system which provides a gateway 
for interconnecting circuits, such as trunks, originat- 
ing in telecommunication networks having different 
signalling, transmission and insertion toss protocols 
and formats. Variations and modifications in the 75 
herein described system, within the scope of the 
invention, will undoubtedly suggest themselves to 
those skilled in the art. Accordingly the foregoing 
description should be taken as illustrative and not 
in a limiting sense. 20 

Claims 


1. A time division switching system for providing 
communications between circuits which oper- 
ate with signalling data signals formatted 

according to any of a plurality of different 
signalling protocols and which circuits are con- 
nected to highways over which message data 
is transmitted, said system comprising time 
slot interchange means connected to said 
highways for providing time division multiplex- 
ed connections for said message data, first 
control means responsive to said signalling 
data signals for controlling said circuits in ac- 
cordance with the signalling protocol in which 
said data is handled by said circuits, and sec- 
ond control means also responsive to said 
signalling data signals for translating said sig- 
nalling data irrespective of the signalling pro- 
tocol thereof being any of said plurality of 
different signalling protocols into signalling 
messages in accordance with a protocol com- 
mon to said circuits for establishing with said 
common protocol message said time division 
multiplex connections in said time slot inter- 
change means and for 

carrying signalling data between said first 
control means. 


cuits into the PCM code for the respective 
ones of said circuit, and means for controlling 
said conversion means with said messages 
from said translating means for providing code 
conversions between codes for said circuits 
between which said data messages are 
switched by said time slot interchange means. 

3. The system according to claim 1 wherein said 
first control means includes means responsive 
to the type of said circuit for identifying said 
circuit which is to be connected through said 
time slot interchange means, said first control 
means including means for first processing of 
said signalling data signals in accordance with 
different protocols corresponding to a plurality 

. of different types of said circuits, means for 
invoking said processing means which pro- 
cesses said signalling data in accordance with 
the type of said circuit which is identified by 
said type responsive means, said translating 
means including means for second processing 
of said signalling data in response to the type 
of circuit identified by said type responsive 
25 means to produce said signalling messages in 

said common protocol. 

4. The system according to claim 3 wherein said 
first and second processing means are pro- 

30 vided by a computer having a data processor 

and memory, said memory having stored 
therein a data base containing a plurality of 
routines, and means for accessing said rou- 
tines in accordance with said signalling data 

35 signals and with the type identification of said 

circuits having said message data connections 
therebetween. 

5. The system according to claim 2 wherein said 
40 time slot interchange means comprises means 

for switching said data message between said 
incoming and outgoing ones of said highways, 
in time slots represented by said signalling 
messages, and said conversion means is con- 

45 nected along said outgoing highway for said 

data messages which are switched to said 
outgoing highway, and said conversion means 
having Inputs for said data messages and for 
said signalling messages and outputs for said 

50 data messages. 


2. The system according to Claim 1 whei^ein said 

data messages can be transmitted and re- 6. The system according to claim 5 wherein said 

ceived by said circuits in different PCM codes converting means comprises means respon- 

representing said messages in accordance sive to said signalling messages for selecting 

with different companding laws or attenuation 55 different output data messages corresponding 

characteristics, said time slot interchange to said data messages applied to said inputs 

means having code conversion means for con- thereof, 
verting messages switched between said cir- 
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7, The system according to claim 6 wherein said 
conversion means includes means providing a 
look up table containing said output data mes- 
sages, and said selecting means including 
means responsive to said data messages and 5 
said signalling messages applied to the inputs 
of said conversion means for addressing said 
look up table. 
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TRUNK TYPE "A" 



TRUNKTYPE "B" 



INCOMING TRUNK SEIZURE 
PROCESSED BY STATE 
MACHINE UNIQUE TO TRUNK 
TYPE "A" 


FURTHER TRUNK PROCESSING 
BYSTATE MACHINE UNIQUE 
TO TRUNKTYPE "A" 



OUTGOING TRUNK SEIZURE 

PROCESSED BY STATE 
MACHINE UNIQUETO TRUNK 
TYPE "B" 


FURTHER TRUNK PROCESSING 
BY STATE MACHINE UNIQUE 
TO TRUNK TYPE "B" 



THESE MESSAGES USE A UNIVERSAL 
INTERMEDIATE LANGUAGE COMMON 
TO ALLTRUNKTYPES. 


PROTOCOL-INDEPENDENT TANDEM 
TRUNK CALL SETUP STATE MACHINE 


PROCESSING CONTROL FLOW 
MESSAGES AND EXTERNAL STIMULI 


FIG. 2 
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PORT STATES 
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TRUNK IDLE 
AWAIT BSY 
TRK5ZR WT 
AWAIT DIGS 
BUSY FILTER 
AWAIT WINK 
TALKING T-T 
AWAIT AN5 
HUNT RETRY 
WINKSTDLY 
RLSE TRUNK 
WNKENDDLY 
TRUNK DISC 
TONE 

AWAIT MFS2 
DISC GUARD 


AWAiTRiNG 
AWAIT ACK 
SENDDlGiTS 
BUSY FLASH 


PORT EVENTS 


SEIZURE RELEASE TIMEOUT ANSWER 
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